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Objectives: transfemoral endoluminal aortic management (TEAM) is technically feasible in the treatment of infrarenal
abdominal aortic aneurysms but its advantage over conventional repair is unproved. We report our initial experience,
learning curve and technical difficulties encountered during the process of establishing this novel technique in our
institute.
Material and Methods: over a 3-year period 400 cases of abdominal aortic aneurysms were reviewed; only 58 cases
(15%) were suitable for endovascular repair under our TEAM protocol and 36 (9%) were offered endovascular intervention.
They were mainly high-risk patients (85% ASA III and IV) with a mean age of 72 years. Thirty-three bifurcated grafts,
two straight tube grafts and one aorto mono-iliac graft were deployed. We oversized the graft by 15–20% to the diameter
of the aortic neck and both common iliac arteries.
Results: two cases (6%–95% CI: 1–19%) had on-table conversion because of ruptured common iliac arteries. Peri-
operatively there were two deaths from multi-organ failure. Transient renal failure occurred in two patients and three
patients (9%) suffered a non-fatal myocardial infarction. Sixteen percent of patients had a groin wound problem. The
mean hospital stay was 7 days. Five minor endoleaks (15%) were identified and sealed at 30 days. One secondary endoleak
was identified at 18 months because of a patent juxta-renal lumbar artery. No secondary cuffs or extensions were used.
Mean follow-up was 29 months and all grafts remained patent. The technical, clinical, continuous and secondary success
rates were 78%, 91%, 89% and 91% respectively with TEAM.
Conclusion: endovascular training, patient selection and learning curve impose an impact on the final outcome. Until
a reliable hard point is reached so that endovascular repair could be exercised in routine practice, the use of TEAM must
be questioned in high-risk patients, and should be performed under clinical trial conditions using strict selection criteria.
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Introduction is persistent perfusion of the aneurysm sac with res-
ultant endoleak and endotension.3 Early reported
The feasibility of transfemoral endoluminal aortic series indicated that complications were due to de-
ficiency in design of these devices. Present delivery andmanagement (TEAM) has been reported in many stud-
ies but the incidence of complications varying from stent graft systems have improved and are reasonably
standardised.14–1720% to 75% is considerable and requires further at-
tention.1–9 With TEAM the incisions are small, no cross- Sound clinical judgement must be made on the basis
of understanding the natural history of aneurysmsclamping of the aorta is necessary, patient acceptance
is high, blood loss and hospital stays are significantly and the risk of rupture rather than the technical ability
of delivering catheter-based technology.18–23 We reportreduced. In spite of all these advantages, TEAM has
not lived up to initial expectations when it is compared our initial experience with TEAM in 36 patients over
a period of 40 months. The aim of this report is toto standard open repair.9–13
The requirements for technical success of TEAM are critically evaluate our results according to our learning
curve with this technique, and assess its applicationa device that is deliverable to the target area with
secure fixation to the vessel wall and blood tight seal in clinical practice.
at all junctions. A serious problem with this procedure
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Table 1. Types of endovascular grafts employed.
Type Aortic tube Aorto-bi-iliac Aorto-mono-iliac
Talent 1 12 1
Gore, Excluder — 14 —
AneuRx — 6 —
Zenith AAA — 1 —
Home-made 1 — —
Total 2 33 1
an intention to treat by endovascular intervention if AAA repair were used and defined as follows: Tech-
nical success includes uneventful access, deploymentdeemed suitable under our TEAM protocol at St
James’s Hospital, a tertiary referral university vascular and patency of the endoluminal graft without any
obstruction or endoleak, without death or the needcentre. Spiral CT scan with contrast at 3 mm slices was
performed, if the aortic neck length was more than for standard aortic reconstruction during the first 30
days following the procedure. Clinical success is sim-10 mm and the iliac artery diameter was less than
17 mm and greater than 6 mm, the patient was sub- ilar to technical success, although a small endoleak
that spontaneously seals within 6 months is not con-jected to a calibrated digital subtraction angiogram. A
proximal aortic neck diameter of 16–30 mm, an aortic sidered a failure of the procedure. Continuing success
is defined as the maintenance of technical and clinicalneck angulation of less than 60° and no thrombus at
the implantation site were mandatory for inclusion. success in addition to absence of aneurysmal ex-
pansion of 0.5 cm or greater. Secondary success isFifty-eight cases (15%) were suitable for endo-
vascular repair, but only 36 (9%) were offered endo- defined as obtaining or maintaining successful treat-
ment by additional endovascular procedure.4,5vascular intervention. The reasons for exclusion from
TEAM were as follows; 11 patients were under 60
years of age, four patients were on long-term anti-
coagulation, three patients were excluded as funds
were not available for a suprarenal spare-spring en- Results
dograft, and four patients died from other comorbid
medical problems while awaiting construction of en- All grafts were successfully deployed to the targeted
areas. In two cases (6%–95% CI: 1–19%) the renal anddografts. There were 25 males and 11 females, with a
median age of 72 (61–85) years. Patient risk was clas- hypogastric arteries were partially covered by the
endograft. One case resulted in renal failure and deathsified according to the American Society of Anaes-
thesiology (ASA) into ASA I 5%, ASA II 10%, ASA III at 32 days from multi-organ failure. The second was
completely asymptomatic. On-table conversion was40%, ASA IV 44%. Seventy-five percent of the patients
had a general anaesthetic while the remaining 25% required in two cases (6%–95% CI: 1–19%) patients, in
both of whom Talent grafts were employed. Rupturehad an epidural catheter, which was removed after
2 h in the recovery room. of a calcified common iliac artery to accommodate the
endograft was the cause of failure in both instances,Vertical and transverse groin incisions were per-
formed in 20 and 17 cases, respectively. Five adjunctive in spite of 17-mm common iliac artery diameter. Four
patients (11%) had proximal migration of the graft,procedures were necessary to gain access to the aorta:
three iliac artery angioplasties; two of which pro- which was corrected immediately by aortic cuffs. In
subsequent graft deployment, the systolic blood pres-gressed to iliofemoral endarterectomies, and two iliac
artery delooping and reductions. In 15 patients aortic sure was lowered to 80 mmHg. Proximal and distal
balloon angioplasties were required after deploymentneck length was less than 15 mm and we used sup-
rarenal spare springs. Table 1 illustrates the types and of the graft in 26 and 25 patients, respectively. The
main iliac limb of a Zenith AAA graft collapsed.configuration of endografts employed.
Duplex and contrast spiral CT scans were performed Endovascular thrombectomy and angioplasty suc-
cessfully managed this problem. Iliofemoral segmentat 1, 3 and 6 months and 6-monthly thereafter. The
CT scans were measured at fixed length from the dissection occurred in three cases, necessitating repair
after deployment of the graft.lowest renal artery at 30 mm and 50 mm in all cases.
Criteria for success as defined by Ahn et al.4 and Fever (38–39.5°), leucocytosis, elevated ESR (46–96)
and C-reactive proteins (4–34 mg/dl) were present inaccording to the reporting standards for endovascular
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Table 2. Overview of results. patients had aorta bi-iliac grafts and one patient had
an aorta uni-iliac graft.Median operative time 168 minutes (70–360)
Median operative blood loss 250 ml (50–2500) Duplex and CT scan were performed post-op-
Median blood transfusion 3 units (2–14) eratively, 6 weeks, 3 months and at 6-monthly in-
Median screening time 28 min (22–100) tervals. Sixty-seven scans were available forMean hospital stay 7 days
Mean ICU stay One day comparison. CT scan demonstrated five endoleaks,
Morbidity 19% three of which were picked up on Duplex. In the
Mortality 6% patients where endoleaks were missed, Duplex scans
were reported as sub-optimal due to bowel gas and
obesity. Duplex scanning had a sensitivity of 94% and
68% of patients in spite of negative blood cultures. All specificity of 85% in diagnosis of endoleaks and was
but one disappeared after 48 h on non-steroidal anti- comparable to the CT scan when used as the gold
inflammatory drugs. standard.
Device-related complications were an asymptomatic Eighteen patients who were suitable for endo-
polar renal infarct discovered on follow-up CT scan. vascular repair and excluded because of their young
Groin morbidity occurred with both vertical and trans- age (below 60 years), had standard surgery by a
verse incisions. Three lymphocoeles (9%) were ap- straight tube graft with no groin incisions. Ninety-
parent in transverse groin incisions. Two vertical four percent of the patients were ASA III or less, mean
incisions had skin necrosis (6%). These occurred in operative time was 2 h with a mean hospital stay
patients who required mobilisation of the external of 8 days. Morbidity was low and no patient died.
iliac arteries and ligation of both medial and lateral However, since age and patient risk according to ASA
circumflex iliac arteries for delooping of the vessel. classification were significantly lower than that of the
Our 30 days, device unrelated morbidity, were myo- 36 patients treated with TEAM, no direct comparison
cardial infarction in three cases (9%), reversible isch- has been made.
aemic neurological deficit in one case and renal failure
in two cases (6%). The perioperative mortality was
6%. One patient who was converted died at 12 days
and the second patient mentioned earlier died at 32 Discussion
days from multiple organ system failure. Primary
endoleaks were detected in 5 (15%) patients, all type Comorbid medical conditions and anaesthetic risk may
influence outcome. The learning curve is important inII, due to patent lumbar arteries (three cases) and
patent inferior mesenteric arteries (two cases) and all determining the results, as technical outcome may
improve as experience with endovascular treatmentsealed spontaneously.
During follow-up, no additional procedures were increases. Endoluminal repair was achieved in 34 of
the 36 patients. The two primary conversions (6%)needed in spite of one case (3%) of secondary endoleak.
The secondary endoleak occurred from a patent juxta occurred because of rupture of the common iliac artery
in spite of 17-mm diameter. These conversions oc-lumbar artery in an 84-year-old lady with previous
aortic and mitral valve replacement and on long- curred in patients 33 and 35, respectively. Calcification
of the arterial wall and large delivery system mayterm anticoagulation. The patient refused any further
intervention. contribute to such a catastrophe. If arterial calcification
is evident on X-ray, we do not oversize the endograftTwo patients died during the mean follow-up of 29
months from pneumonia and myocardial infraction at limb but select a low profile delivery system. Supra-
coeliac control of the aorta as described by May9 was27 and 18 months, respectively.
Technical, clinical, continuous and secondary suc- the technique used to salvage both patients. In a study
by Schunn et al.,18 the early conversion to open surgicalcess rate were 78%, 91%, 89%, 91%, respectively, for
endovascular repair. An overview of our results are repair was 7.4%, which highlights the importance of
having these procedures done in operative en-listed in Table 2.
One hundred and fourteen contrast CT scans were dovascular suites. All conversion procedures expose
the patient to an increased risk and are best avoidedperformed during follow-up with a mean of three CT
scans per patient. No evidence of shrinkage of the by careful case selection, appropriate preoperative
investigations, accurate sizing of the endo-prosthesis,AAA sac or expansion was evident. During this study,
a controlled-blinded trial was performed using Duplex thoughtful planning and good procedural technique.9
Misguided efforts aimed at avoiding surgical con-ultrasound and CT scanning to identify endoleaks.
Twenty patients were included in this trial. Nineteen version will have an adverse impact on patient care
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by deferring a needed open repair or reserving surgical endovascular stent on the aortic wall. We oversized
the graft size by 15–20% to the diameter of the aorticrepair to those patients with aneurysm rupture.19–22
neck and both common iliac arteries, because theForty-four percent of the patients in this study were
outward forces of the endograft stent will declineASA IV and compassionate cases with complex ana-
when the inner aortic circumference approaches thetomy; angulation, calcification, tortuosity, presence of
maximal stent circumference over a period of time.23thrombus and aneurysmal or occlusive disease of the
Five cases (15%) of type II endoleaks were apparentiliac and the femoral systems necessitated adjuvant
on spiral CT scans at 48 h but disappeared by 30endovascular and surgical procedures. These man-
days. The absence of an endoleak after successfuloeuvres increased the complexity of the procedure
endovascular aneurysm repair does not guarantee con-and the risk of complications. Of note is the groin
tinued long-term success and the development of acomplication in the two cases who had delooping
new endoleak months after successful repair dem-procedures. The 16% groin complication rate is similar
onstrates a problem that needs further investigation.to that reported by Cohnert et al. but our incidence of
A secondary endoleak rate of 3% is low in comparisonsystemic complications was higher.21 We used both
to other reported series. This patient was on long-termvertical and transverse groin incisions, mobilising the
anticoagulation because of aortic and mitral valvefat, lymph nodes and the lymphatics medially. The
replacement. After TEAM the antegrade flow throughfemoral sheath was exposed longitudinally. Lymph-
the lumbar artery stops and most probably thrombosisatics crossing the field were ligated using the Titanium
of both the vessel and the aneurysmal sac occurs.clips. In spite of these precautions lymphocoeles oc-
Fibrinolysis of the fresh thrombus mass in the lumbarcurred in 9% of cases.
artery and in the aneurysmal sac may occur by endo-The incidence of limb ischaemia due to distal em-
genous t-PA within the thrombus. If this is the case,bolisation during open repair of AAA has been es-
the risk for development of a late endoleak mighttimated to be 3.3% and for small bowel ischaemia has
disappear because thrombi would become resistantbeen estimated to be 0.4%. Neither occurred in our
to thrombolysis after several months.1 Darling et al.endovascular group. We believe that distal em-
reported that the only risk factor for persistence ofbolisation was prevented by clamping the outflow
endoleak was long-term anticoagulation.17tract prior to manipulation of the AAA sac. Lipsitz et al.
Change in the aneurysm size, whether by expansionreported that the incidence of renal micro-embolisation
or shrinkage, was not noticeable on follow-up CTsyndrome in the surgical open repair of AAA is 2%.2
scans. We believe, based on our findings, that shrink-In our endovascular group the incidence of renal
age of the AAA sac after complete exclusion by anfailure was 6%, but one of the patients had critical renal endograft is a rare finding. Endovascular intervention
impairment preoperatively. This patient had partial of abdominal aortic aneurysm highlights the crucial
covering of his left renal artery by the endograft. issue of vascular surgeons being trained on catheter-
Selective lower renal artery canulation abolished the based techniques. Our morbidity and mortality of
occurrence of such a problem in short aortic neck in TEAM for the compassionate cases and high-risk cases
subsequent cases. We covered one hypogastric vessel are high, and adding to this equation the initial ex-
intentionally to treat an on table distal endoleak; the perience and learning curve may explain the com-
patient was completely asymptomatic. plications encountered.
Endografts do not heal sufficiently to provide firm The use of TEAM must be questioned in high-risk
fixation in human aorto-iliac segment and stent graft patients, and should be performed under clinical trial
fixation relies on mechanical attachment.14 The prin- conditions, until it is found to be safe and reliable in
ciples required to keep the endograft in position are routine clinical practice.
the outward radial forces of the stents, columnar
strength of the fully supported endograft, and sup-
rarenal spare-springs or hooks penetrating the aortic
wall.13 We have applied these principles to the chosen References
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